Aims: The aim of this paper is to systematically review the efficacy of alcohol brief intervention in middle-income countries. Methods: Randomized controlled trials (RCTs) of face-to-face brief motivational intervention aimed at reducing heavy alcohol use conducted in middle-income countries were identified through electronic databases: Medline, EMBASE and Cochrane Library published up to and including 2015. Methodological quality assessment of the RCTs was made by using two validated tools. Results: Nine RCTs of alcohol brief intervention in middle-income countries met the review's inclusion criteria. The results of five trials suggest a benefit for brief intervention in reducing selfreported hazardous or harmful alcohol use. Methodological quality was found to be adequate using a standard tool, without any serious methodological issues or biases in more than half of the selected trials. The content of brief intervention was based on the principles of motivational interviewing and was delivered by trained nurses in almost all the trials. Conclusion: This systematic review of RCTs on alcohol brief intervention conducted in middleincome countries suggests that brief intervention can help reduce self-reported hazardous or harmful alcohol use in primary-care population.
INTRODUCTION
There is an increase in alcohol use disorders and ill effects in many countries (World Health Organization, 2014) . Early identification of alcohol use disorders and care for hazardous or harmful alcohol use has been given less attention in middle-income countries than in high-income countries where there is more alcohol use and disease burdens when compared to their gross national income (GNI) (Patel, 2007; Pillai et al., 2014; Connor and Hall, 2015) .
We defined 'middle-income countries' according to The World Bank country classification.
Hazardous drinking is the use of alcohol that places patients at risk of adverse health consequences; harmful drinking is defined as the pattern of alcohol use that is already causing physical or psychological harm. Screening is the initial step to identify the patterns of alcohol use. It can help the stratifying of severity of at-risk alcohol use. World Health Organization (WHO) has developed screening tools such as the Alcohol Use Disorders Identification Test (AUDIT) and Alcohol, Smoking and Substance Involvement Screening Test (ASSIST) to rate self-reported harmful or hazardous alcohol consumption (Babor et al., 1989; World Health Organization, 2010) .
Numerous studies report that screening-linked brief intervention may help in reducing harmful or hazardous drinking pattern (Kristenson et al., 1983 , Chick et al., 1985 Bien et al., 1993; Bertholet et al., 2005; Vasilaki et al., 2006; Kaner et al., 2007; Nilsen et al., 2008; McQueen et al., 2011; Sullivan et al., 2011; Fachini et al., 2012; Joseph et al., 2014a Joseph et al., , 2014b O'Donnell et al., 2014; Elzerbi et al., 2015) . Brief intervention is 'a treatment strategy in which structured therapy of short duration (typically 5-30 min) offered with the aim of assisting an individual to cease or reduce the use of a psychoactive substance to deal with other life issues ' (World Health Organization, 1994; Babor and Higgins-Biddle, 2001 ). Brief intervention is based on the principles of motivational interviewing (Prochaska et al., 1992; Miller and Rollnick, 2004) and uses techniques such as Feedback, Responsibility, Advice, Menu, Empathy, Self-efficacy (FRAMES) and Develop discrepancy, Avoid argumentation, Roll with resistance, Express empathy, Support Self-efficacy (DARES). There is sufficient empirical evidence of the efficacy of brief interventions in certain contexts over the last three decades. However, reviews on the efficacy of alcohol brief interventions conducted in various settings of middle-income countries are limited (Peltzer, 2009) .
We set out to assess by systematic review the efficacy of alcohol brief interventions in reducing hazardous or harmful drinking in randomized controlled trials (RCTs) conducted in middle-income countries.
METHOD
Within that definition, we included studies in which brief interventions were based on the principles of motivational interviewing (Miller et al., 1992) in which one to three sessions with an average total duration of 45-60 min of face-to-face counselling is offered to reduce at-risk alcohol consumption.
We included studies where the primary outcome measures were changed in alcohol consumption based on laboratory markers and scores of self-reported tools.
Literature search
Relevant studies published up to 2015 were identified by using the key words 'alcohol', 'brief intervention', 'harmful or hazardous alcohol use', 'efficacy', 'RCTs' and 'developing countries' in the electronic databases: Medline, EMBASE and Cochrane Library. Additional studies were also searched by reading the reference list of the cited articles and archival searches of the following specific journals relevant to the topic: Alcohol & Alcoholism, Alcoholism: Clinical and Experimental Research, Journal of Studies on Alcohol, Addiction, Drug and Alcohol Dependence, BMC Public Health, Journal of Substance Abuse Treatment, and Addictive Behaviours. Studies were initially selected based on the information from title and abstract. Potentially relevant references were reviewed for possible inclusion and duplicates were excluded. An extensive evaluation of the relevant articles was carried out and assessed for final inclusion.
We examined the characteristics of the study such as study setting, details of intervention, primary outcome measures, retention rate, methodological quality and major findings. Although a single author conducted the screening of papers, some modification and final selection of the characteristics of each study were done by a peer review process.
Methodological quality assessment
An assessment of methodological quality of selected studies was conducted independently by two of the authors. The Cochrane Collaboration's tool was used for the evaluation of potential risk of biases resulting from trial designs and focussed on the following aspects: selection bias (randomization sequence generation and allocation concealment), performance bias (blinding) and attrition bias (Higgins and Green, 2011) . Moreover, various aspects of methodological quality of each study were further evaluated based on a 12-item methodological quality rating scale with scores ranging from 0 to 17, with 14 or more points indicating excellent methodological quality (Miller et al., 1995) 
RESULTS
The search strategy identified 1255 relevant references which we examined electronically of which 95 were retrieved for detailed evaluation. Electronic screening and brief intervention (Signor et al., 2013) and group motivational brief intervention (Pensuksan et al., 2010) for reducing heavy alcohol use, although conducted in lowand middle-income countries, were excluded as done in the studies with quasi-experimental or observational designs (Peltzer et al., 2008; Areesantichai et al., 2010; Areesantichai et al., 2013; Gebara et al., 2013; Joseph et al., 2013; Assanangkornchai et al., 2014; Joseph et al., 2014a Joseph et al., , 2014b Patel et al., 2015) and those published in language other than English (Li et al., 2006 (Li et al., , 2010 .
In the end, nine trials met the inclusion criteria for the review. (Pal et al., 2007; Simão et al., 2008; Noknoy et al., 2010; Segatto et al., 2010; Peltzer et al., 2013; Pengpid et al., 2013a Pengpid et al., , 2013b Mertens et al., 2014; Pengpid et al., 2015) . Fig. 1 provides the sequence of the inclusion process for the systematic review. Descriptions of the included trials are summarized according to the characteristics of the study such as author, participants, interventions, follow-up, outcomes and findings (Table 1) .
Potentially relevant references identified from database search n = 1255
Duplicates excluded n = 42 References excluded on the basis of title and abstraction n = 1118
References retrieved for detailed evaluation n = 95
References excluded after reading n = 86 Reviews = 17 Studies (Developed countries) = 57 Studies (Developing countries) = 12
RCTs included in systematic review n = 9 Self-reported drinks per drinking day, frequency of hazardous drinking on a daily or weekly basis (AUDIT scores)and frequency of binge drinking and GGT scores Statistical reduction of outcomes in the treatment group as compared to control group at 3 and 6 months with an exception of increase in GGT scores in both groups at 6 month follow-up. There was no significant reduction in past week drinking patterns in the treatment group at 6 weeks follow-up Pengpid et al. (2013a Pengpid et al. ( , 2013b 392 patients (hospital outpatient setting, South Africa) All the three groups ( integrated alcohol and tobacco intervention and the single tobacco or alcohol control intervention) showed significant improvements in reducing levels of moderate risk of alcohol and or tobacco use in hospital out-patients at 6 month follow-up
Screening and outcome measures
Screening tools for the identification of hazardous or harmful use were AUDIT, ASSIST, and Rutgers Alcohol Problem Index (RAPI). All the studies relied on self-reported outcome measures such as atrisk drinking as per scores of screening tool, quantity and frequency of binge drinking or number of drink units per day or week; one trial incorporated gamma-glutamyl transferase (GGT) in combination with self-reported outcomes. Some of the studies identified secondary outcomes such as health-related quality-of-life and levels of motivation.
Description of the study groups
Most of the intervention groups received one to three brief motivational counselling sessions that ranged from 10 to 20 min. The duration of individual sessions in three trials varied from 45 to 60 min. The professionals involved in the delivery of brief interventions were nurses (63%) and other health professionals such as social workers, psychologists and research assistants (27%). All the trials reported the quality assurance of intervention by incorporating the training for the professionals involved in brief intervention. The following categories of control were used: screening and simple routine advice to reduce drinking, and health education leaflets on responsible drinking. One study tested the integrated benefits of alcohol and tobacco brief intervention and categorized two control groups as the alcohol brief intervention group and the tobacco brief intervention group (Pengpid et al., 2015) .
Efficacy of brief interventions
Five trials reported statistically significant reductions in self-reported alcohol consumption based on the changes in scores of research tools in the treatment groups as compared to the control group at 3-24-month follow-up (Pal et al., 2007; Simão et al., 2008; Noknoy et al., 2010; Pengpid et al., 2013a Pengpid et al., , 2013b Mertens et al., 2014) . Four trials did not find any additional benefit for brief intervention as both groups reduced hazardous or harmful drinking at 6-12-month follow-up (Segatto et al., 2010; Peltzer et al., 2013; Pengpid et al., 2013a Pengpid et al., , 2013b Pengpid et al., 2015) . Finally, one trial found an increase in GGT scores in both groups at six-month follow-up (Noknoy et al., 2010) .
Methodological quality
The review had selected randomized controlled trials that adequately reported the potential risk of biases. We applied the methodological quality score (MQS) of trial design which suggests a score of 14 or more which indicates excellent methodological quality ( Table 2 ). The MQSs are based on the following biases: Selection bias: Randomization was found to be adequate in most of the trials and reported that the methods are computer-generated sequence, flip of a coin, lottery method and remote block randomization. However, it was unclear in two trials (Simão et al., 2008; Mertens et al., 2014) , and one trial used hospital as a unit of randomization (Pengpid et al., 2015) . Four trials described an adequate process of allocation concealment by using sealed envelopes; the remaining trials did not state the procedure of allocation concealment (Pal et al., 2007; Simão et al., 2008; Segatto et al., 2010; Peltzer et al., 2013; Pengpid et al., 2015) . Attrition bias: Follow-up of the trials was conducted over a period of time ranging from 3 to 6 months (63%), 6 to 12 months (25%) and 12 to 24 months (12%). Retention rates were found to be more than 90% in four trials during the last follow-ups ranging from a period of 3 to 12 months (Pal et al., 2007; Noknoy et al., 2010; Pengpid et al., 2013a Pengpid et al., , 2013b Mertens et al., 2014) . One trial conducted follow-up at 2 years and reported the retention of 80% of the participants (Simão et al., 2008) and three trials reported 50-72% retention rate at 6-and 12-month follow-up (Peltzer et al., 2013; Pengpid et al., 2013a Pengpid et al., , 2013b Pengpid et al., 2015) . Dropout rate was significantly higher in the control group as compared to the intervention group at last followups in all the trials except one (Simão et al., 2008) . Half of the trials had < 150 participants in each group and reported an attrition rate ranging from 5% to 29% at 3-month to 2-year follow-up (Pal et al., 2007; Simão et al., 2008; Noknoy et al., 2010; Segatto et al., 2010; Pengpid et al., 2013a Pengpid et al., , 2013b ) and the remaining trials had more than 150 participants in each group and reported the lost to followup rate ranging from 8% to 40% at 3-12-month follow-up (Peltzer et al., 2013; Pengpid et al., 2013a Pengpid et al., , 2013b Mertens et al., 2014; Pengpid et al., 2015) . All the studies reported that there were no significant differences between the study groups at baseline and follow-ups. Five trials conducted intention-to-treat analysis as per the characteristics of the study and outcome measures (Noknoy et al., 2010; Peltzer et al., 2013; Pengpid et al., 2013a Pengpid et al., , 2013b Pengpid et al., 2015) .
Blinding
Most of the studies reported single-blinding procedures. Two studies did not specify the blinding methods (Simão et al., 2008 , Mertens et al., 2014 . No trial reported the blinding of both participants and providers of brief intervention.
Methodological quality score
Of the nine trials reviewed, two trials were considered to have excellent methodology (Pengpid et al., 2013a (Pengpid et al., , 2013b ) and the remaining trials had MQSs ranging 12 or 13. Common methodological problems were lack of collateral verification, lack of multisite replications, short follow-ups and low retention rates.
DISCUSSION
This systematic review identified nine RCTs of alcohol brief intervention conducted in middle-income countries, of which five trials suggested a benefit for brief intervention in reducing self-reported hazardous or harmful alcohol use. Most of the trials used AUDIT as a screening tool for detecting the patterns of alcohol use and provided one to three brief interventions with an average duration of 10-20 min. The content of brief intervention was based on the principles of motivational interviewing and was delivered by trained nurses in almost all the trials. Methodological quality was found to be adequate as per standard tools without any serious methodological issues or biases in more than half of the selected trials.
Comparison between primary care and other settings Of the four trials in our review conducted in primary care, three found a benefit for brief intervention in reducing self-reported hazardous and harmful drinking at 3-month follow-up (Pal et al., 2007; Noknoy et al., 2010; Mertens et al., 2014) and one trial concluded a reduction in drinking pattern in both the intervention and the control group at 6-month follow-up among active tuberculosis patients with hazardous and harmful alcohol use (Peltzer et al., 2013) . Methodological qualities of the included trials conducted in primary settings were found to be adequate as most of the trials considered to be low-risk with regard to selection bias, attrition bias and detection bias with a methodological score of 13. 
Low risk Block randomization
Low risk Sealed envelopes were used for concealment
Low risk
Intention to treat analysis undertaken Loss to follow-up at 6 weeks: treatment group 9/59 and control group 10/58 Loss to follow-up at 3 month: treatment group 4/59 and control group 5/58 Loss to follow-up at 6 month: treatment group 3/59 (5%) and control group 7/58 (12%)
Follow-up assessor were blinded about the groups Uncertainties about the validity of outcomes due to increase in biomarker (GGT) at follow-up in both the groups. AUDIT screening procedures were not specified and high mean AUDIT scores at baseline strongly suggest unsuccessful exclusion of clients with alcohol dependence. A meta-analysis on the effectiveness of alcohol brief intervention conducted in the developed countries with trials of good methodological quality (n = 10 trials) reported a reduction in alcohol consumption at 1-year follow-up (Kaner et al., 2007) . In a recent systematic review, researchers analyzed 24 systematic reviews of brief intervention relevant to primary-care population and identified the lacuna of evidence on the effectiveness of brief intervention in terms of its longevity, frequency and content in developing countries (O'Donnell et al., 2014) . Most of the trials conducted in the primary-care population in the present review found that brief intervention was efficacious with brief multi-contact interventions (one to three sessions with an average of 15-min duration each) at 3-month follow-up. We can corroborate further the findings on efficacy of nurse conducted brief interventions (Joseph et al., 2014a (Joseph et al., , 2014b , in that nurses were involved as principal therapist in most of the included trials in our review.
There is inconclusive evidence on the efficacy of brief intervention at other settings of middle-income countries such as college populations, hospital inpatient and outpatient settings. The present review did not find any relative benefit for brief intervention at hospital inpatient and outpatient settings. One of the major reasons behind this could be the problems related to dropout rate and follow-up period. Three trials conducted in the hospital inpatient and outpatient settings of the present review found a dropout rate ranging 15-29% at 3-12-month follow-up period (Segatto et al., 2010; Pengpid et al., 2013a Pengpid et al., , 2013b Pengpid et al., 2015) . However, most of the studies conducted at the hospital settings of high-income countries reported a benefit for brief intervention in reducing alcohol consumption at 6-9-month follow-up period (McQueen et al., 2011) . Two trials of alcohol brief intervention conducted among college students in the present review found a benefit of brief intervention in reducing heavy drinking pattern, quantity and frequency of drinking at 1-2-year follow-up (Simão et al., 2008; Pengpid et al., 2013a Pengpid et al., , 2013b . Although the findings of the efficacy of brief intervention among college students in the present review are similar which were found in high-income countries (Fachini et al., 2012) , the two included trials in the present review were not comparable with those studies in terms of gender, duration of brief intervention or methodological quality. Although less attention has been given to workplace as an arena for brief alcohol interventions in developing countries due to heterogeneous barriers on its acceptance and potential effectiveness, evidence regarding its efficacy elsewhere is growing (Joseph et al., 2014a (Joseph et al., , 2014b .
This systematic review has the following strength and limitations. This is the first systematic review that opens up an area of discussion related to the research on alcohol brief intervention in middle-income countries. The methodological quality of the included trials was found to be adequate in most of the trials. However, the screening of relevant studies was carried out by a single author and there are rather few studies available on alcohol brief intervention from middleincome countries (primary-care settings: n = 5, hospital settings: n = 2, college population: n = 2), which limit the generalizability of the review's findings. Moreover, outcomes of the included trials were mostly based on self-reported outcome measures and finally the studies were not homogenous in terms of study settings, retention rate, duration and longevity of brief intervention.
CONCLUSION
The systematic review of RCTs on alcohol brief intervention conducted in middle-income countries suggests that a brief intervention can help in reducing self-reported hazardous or harmful alcohol use in primary-care populations. More rigorous randomized controlled trials are warranted.
